ER stress contributes to ischemia-induced cardiomyocyte apoptosis.
Myocardial ischemia is a severe stress condition that leads to loss of cardiomyocytes. The cell loss is attributed to apoptosis, although the exact mechanisms involved are only partially defined, which limits therapeutic opportunities. Here, we show caspase activation and apoptosis in neonatal rat cardiomyocyte cultures subjected to simulated ischemia by serum, glucose, and oxygen deprivation (SGO). Caspase activation was preceded by endoplasmic reticulum (ER) stress and the activation of the unfolded protein response (UPR), detected by the induction of Grp78, induction and splicing of XBP1, and phosphorylation of eukaryotic initiation factor 2-alpha (eIF2alpha). At a later time the ER stress response switched from UPR and cytoprotective response to a pro-apoptotic response as demonstrated by the upregulation of CHOP and processing of pro-caspase-12. Thus, we provide evidence that the ER can generate and propagate apoptotic signals in response to ischemic stress and this pathway is therefore a novel target for prevention of ischemia-mediated cardiomyocyte loss.